Introduction
An Aileron is part of the trailing edge of each wing of a fixed-wing aircraft which is a hinged flight control surface. Ailerons are used in pairs to control the aircraft in roll (or movement around the aircraft's longitudinal axis). Aileron is usually made of composites. In this paper it is assumed that Aileron having 10 ribs and it is unbuckled section of panel in 0.75mX1.592m rectangular plate type structure.
Composites suit any function because of their extremely versatility. As Composites are light weight with high specific strength & high specific Stiffness along with corrosion resistant Composites are extensively used from aerospace industry to common everyday applications.
A number of plate theories have been developed to predict the structural behavior of composite plates. Transverse shear stresses are neglected In the classical laminate plate theory (CLPT), therefore the plane sections normal to the mid surface remain same before and after deformation.
A review of various equivalent single layer and layer wise laminated plate theories was presented by Reddy and Robbins [9] . An overall comparison of laminated theories based on displacement hypothesis was presented by Liu and Li [10] , including shear deformation theories, layer wise theories, generalized Zigzag theories, and the proposed global-local double-superposition theories. A review of theories for laminated and a sandwich plate was presented by Altenbach [12] . A review of displacement and stress-based refined shear deformation theories of isotropic and anisotropic laminated plate was given by Ghugal and Shimpi [13] .
II. Formulation
A composite laminate is considered consisting of a thin homogeneous and orthotropic/isotropic layers oriented arbitrarily and having a total thickness of h (h1, h2, h3 etc. are thicknesses of individual layers. The x-y plane coincides with the middle plane of the laminate with the z-axis oriented in the thickness direction such that x, y and z form a right-handed screw coordinate system. In the present theory, the displacement components of a generic point in the laminate are assumed to be of the form (see Kant and Pandya [7] and Reddy [5] )
Where displacements are
The terms u 0 , v 0 and w 0 are the mid-surface displacements. They are not the same as the neutral bending axis displacements presented in strength of materials discussions for beams made of isotropic materials and the strain terms are given below
The nonzero mid-surface strains are defined as
The mid-surface may experience curvatures related to the radius of curvature of the mid-surface. The curvatures are related defined as
The strain variation through a laminate is expressed by a combination of equations (2) The strain variation through a laminate is a function of both mid-surface strain and curvature and is continuous through the plate thickness. The stress need not be continuous through the plate. Consider the plane stress relationship between Cartesian stresses and strains.
In order to establish the state of stress at a point in a laminate, the state of strain at the point must first be defined. Combining this state of strain with an appropriate constitutive relation yields the stress. For general loading conditions it is convenient to work with Cartesian components of stress and strain. For a specific lamina (termed the "k (8) and (9) can be expressed in terms of the stresses in each layer. Since the kth layer is assumed to occupy the region between Zk and Zk-1, it follows directly that equations (8) and (9) can be expressed as Where N is the total number of lamina in the laminate. The Q x and Q y have been segregated from the other load terms, for reasons to be subsequently discussed. Substituting equation (7) into the preceding equations, the laminate loads and moments are expressed in terms of the mid-surface strains and curvatures as Since the mid-surface strains {ε0} and curvatures {k} are independent of the z coordinate, the integration is simplified. The integrals in equations (13) and (14) become simple integrals of (1, z, z2). The loads and moments can be expressed in matrix form. after integration, as Each The subscripts i and j are matrix notation, not tensor notation. The form of equation (15) is often simplified to When using this abbreviated form of the laminate load-strain relationship, where (N), (M), (ε0), and (k) are offaxis quantities. They define laminate behavior with respect to the Cartesian (x-y) coordinate system. Each of the 3 x 3 matrices in either equation (15) or (17) has a distinct function identified by examination of equation (17). These matrices are termed:
The expression for Q x and Q y , can be written in a manner analogous to equations (15) or (17) Following the same procedures as before, it can be shown that Where i , j = 4,5 and h is the total laminate thickness.
III. Discussion and Conclusion
In this paper dimensions are taken from Ref [16] , Aerofoil NACA 64-210; Span-60m;Sweep angle-30 Deg; Aspect ratio-8. 
